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5. PolyBElO and polyBAO are highly crystalline materials. Poly1BENtO exhibits more thanI
one crystalline form.

The major focus of the research has been to characterize the thermal and physical behavior of
these materials While the work is still incomplete, major accomplishments of the past year
ari as follows:

1. Thermal degradation studies on poly[3,3-bis(ethoxy methyl) oxetanel, polyBEMO. This
research utilized both differential scanning calorimetry, DSC, and mass spectrometry,
showing that C-O bonds in both the backbone and side chains were the main source of.
degradation during heating. This reaction was demonstrated to be endothermic in nature,
important in preventing detonation of the propellent by hot spall.

2. In a basic characterization study of di- and triblock copolymers based on polyBEMO, the
melting temperature, Tm, of polyBE1O was found to be 85*C, while its glass transition

* temperature was found to be about -30*C. In a triblock copolymer with a random copolymer
center block of poly(BNMQO-co-T|IF), the modulus was found to be in the.leathery range
through the proposed application temperatures. Crystallization was found to be complete
after 2-5 minutes. In terms of processing temperature range and general physical proper-

I ties, these materials were found to be outstanding candidates for LOVA binder materials.

3. In the most recent study, the nature of crystallinity in polyBEMO and poly[3,3-bis(azido-
methyl) oxetane], polyBAMO was examined. PolyBEMO was found to be the more crystalline,
while the heat of crystallization is larger for polyBAMO. Two crystalline forms were
identified by x-ray studies for polylWMO, while only one crystalline form was found for
polyBEMO. The thermodynamics of fusion were investigated via DSC and melting point
depression studies, providing important energy requirements for future manufacturing needs.

Recently, much interest has been expressed on the development of thermoplastic elastomers
with crystalline hard blocks, rather than glassy blocks. The main advantages of such materi-
als include the possibility of having the two blocks being miscible in the melt, with the
hard block crystallizing out on cooling. Such a system would have lower melt viscosities
than corresponding products exhibiting phase separation in the melt. The present systems

- are giving good evidence that this may be true in important materials of LOVA interest. Ile
think that the block copolymers based on polyBEMO, polyBMAO, and related material offer much

*): promise in the development of novel elastomers, adhesives, and binders. As already mentioned,
these materials also have melting temperatures and other properties that are known to be
satisfactory.
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